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1
Introduction
At RAN2#88 it was decided to start an email discussion based on the following agreements:
	Agreements
1
RAN2 intends to introduce a Solution 2bis like solution based on MSI. Check requirements and raised concerns. 




· [LTE/GCSE] MBMS congestion management (Vodafone)
-
Discuss possible solutions based on R2-145032 and R2-145400
=>
Intended outcome: Email discussion report and CRs to RAN2-89

2
Background and rationale
Scenarios
RAN3 looked at the following scenarios for congestion management:
· Scenario 1: Enabling efficient utilization of MBSFN subframes and avoiding service disruption e.g. by re-directing talk groups (identified by TMGI) to unicast 
· Scenario 2: Radio capacity overload leading to service disruption
Rationale

In general for Public Safety Group Calls the traffic for each talk-group is likely to be low (1%) activity factor. Therefore, multiple MBMS sessions (typically one per talk group) would need to be mapped to the MBMS radio resource, and there would be some estimation of how many sessions to map to the same P-MCH resource based on statistical multiplexing factors along with the per-session activity factor. 

Due to this low activity factor, in many cases a single MBMSFN subframe may be sufficient to handle Public Safety resources in a cell. To avoid wasting the reserved capacity, it would be useful to increase the probability of “almost filling up” this resource by mapping enough MBMS sessions to it. Possibly this would start with the talk-groups (c.f. MBMS sessions) with “high” numbers of users in the area (MBSFN area and/or cell) and, if there is deemed to be sufficient resource left, adding other talk-groups with “lower” numbers of users.
With such an approach there is an increased risk that a complete overload of the MBMS resources may occur, and packets may get dropped. In such a situation, the interrupted groups have an urgent need to be transferred to unicast. The slow rate of change of the MCCH means that just removing the TMGI from the MCCH is not an acceptable solution.
Note that 1 MBSFN subframe has been used as an example here, but the same philosophy applies for “multiple MBSFN subframe” configurations when there is overload on the P-MCH.

3
Email Discussion

Do you support the MSI based solution as described in R2-145032?:

	Company
	Pros
	Cons

	LG Electronics
	
	According to 5.11, the legacy UE may ignore whole control element, i.e. MSI MAC CE, if it contains reserved value. In this case, the UE would not know the MCH Scheduling Information in this scheduling period.

	Nokia Networks
	
	- Changes the format of the MSI MAC CE due to repeating the LCID of the MTCH to be suspended at the end of the MSI MAC CE

- For legacy UEs which cannot understand the LCID with a STOP MTCH value of 2046 the UE behaviour is unclear in the current versions of the specification (5.11, 36.321)

- If the new MSI format is to be used only for PMCH in the pmch-InfoListExt-r12 then such conditions are not clear from the CR R2-145032

- Even if the new MSI format is restricted to PMCH in the pmch-InfoListExt-r12  it is a bit strange to tell the UE two different STOP MTCH values for the same LCID

- Not efficient to use 11 bit STOP MTCH field to indicate that the session is suspended which can be done using one bit



	Ericsson
	
	According to 5.11, it seems that the legacy UE would ignore the whole MAC CE, or only “ignore the fields in […] the control elements containing reserved values”, and in the latter case not necessarily discard the whole MSI. In any instance the Legacy behaviour is unclear.
Replacing the actual MTCH stop value by the reserved value 2046 meaning “service will be suspended”, would force UEs receiving this MTCH and the subsequent MTCH to wake up more often than necessary because they don’t get a “proper” MSI. In the worst case they would probably read all transport blocks within the MCH scheduling period (MSP).
If having the new MSI format is restricted to PMCH in the pmch-InfoListExt-r12, then the conditions need more details in expected UE behaviour.
Also, if MBMS services are provisioned to both Rel-12 Public Safety Group Calls (pmch-InfoListExt-r12) and legacy UEs, then separate MBMS resources (subframe configuration) are needed, and even though this would reduce the congestion probability, it results in over-allocation and thus would have exactly the opposite effect of the wanted outcome

	IPCom
	Each pair consisting of (LCID and StopMTCH value) is two octets in length, which fits exactly into the expected parsing pattern.
	1) The MAC MSI CE would have a new structure that legacy UEs don’t understand:

· Repetitions of LCID+StopMTCH value may occur any time inside the MAC MSI CE;

· Reserved value “2046” is used.

2) The current text in section 5.11 of TS 36.321 is capable of being misunderstood: What exactly is a legacy UE supposed to do with MAC PDUs / MAC MSI CEs that contain reserved values? 

	ZTE
	The legacy UE can correctly find its interesting LCID and will ignore the repeated LCID, because the legacy UE will not be interested in the repeated LCID of the MTCH which is for Public safety service only in Rel-12.
	In case of “Changes the format of the MSI MAC CE due to repeating the LCID of the MTCH to be suspended at the end of the MSI MAC CE”, we should make it clear that when the legacy UE has already correctly decoded its interesting LCID of MTCH and it is not interested in the repeated LCID, then according to the 5.11 of TS 36.321, does the legacy UE whether discard all MCE content or ignore the repeated LCID ? Can we make the 5.11 content clear by another CR?

	Huawei
	
	Upon the reception of the reserved Stop MTCH value of “2046”, the legacy UE behaviour is not clear. The legacy UE may only ignore the field contains the reserved Stop MTCH value, or may ignore the whole MSI. If we can’t make sure this solution is backward compatible, then we have to restrict this solution only for PMCH in the pmch-InfoListExt-r12. In this case, this solution seems not so attractive.

	Vodafone
	1) It provides a workable solution for MBMS congestion management, inline with the overall Solution 2bis described by RAN3. 

2) Better explanation of UE behaviour than currently in R2-145400 CR. But VF can work on text of R2-145400.

	1) Cannot be used for MCHs of legacy UE, but this may not be an issue as we expect MBSFN areas for Public Safety to be different sizes to other MBSFN areas anyway, so would need to use different PMCH. 

NOTE: Previously understood by Vodafone that legacy UE should just ignore Stop-MTCH instances set to a reserved value. As this does not seem to be the case, RAN2 should make section 5.11 clear.

2) Larger number of bits than in R2-145400 proposal.




Do you support the MSI based solution as described in R2-145400?:


	Company
	Pros
	Cons

	LG Electronics
	
	The legacy UE does not know the meaning of “S” field, and it would regard the “S” field as invalid format. In this case, the UE may discard the whole MAC PDU depending on the implementation. Note that in current specification, only the handling of reserved value is specified.

	Nokia Networks
	- It seems cleaner to include a new S field that is specific to session suspension indication which is also efficient because the S field is not consuming as many bits as a STOP MTCH field. However, we should discuss further whether we need to use only 1 bit (and leave the other 2 bits reserved) OR use 3 bits for session suspend indication but reserve the rest of the values for future use or until RAN3 can agree on the MCE to eNB signalling for the value to indicate in the S field (for indicating the N MSPs that Qualcomm mentioned)

	- Changes the format of the MSI MAC CE due to repeating the LCID of the MTCH to be suspended at the end of the MSI MAC CE

- For legacy UEs which cannot understand the LCIDs with corresponding S field value the UE behaviour is unclear in the current versions of the specification (5.11, 36.321)

- If the new MSI format is to be used only for PMCH in the pmch-InfoListExt-r12 then such conditions are not clear from the CR R2-145400

	Ericsson
	
	Even though it could be debated how legacy UEs behave when they receive duplicate LCIDs in the MSI (see above), one behaviour could be that legacy UEs read all the LCID + MTCH stop values of the ‘regular’ MSI message and simply discard following entries at the end, especially if there are reserved values together with the duplicate LCID.

For the same reason, changing the format for each entry from 2 bytes containing LCID + (special) MTCH stop value to 1 byte containing LCID + “S” field, could potentially cause issues when the UE does not know where the ‘regular’ MSI message ends. 

With the CR, it could be read that each MTCH entry consists of LCID + MTCH stop + optional “S” field. However, the “S” field is supposed to replace the MTCH stop, even if some clarification is provided in the subsequent figure.

At RAN2#71bis “mechanisms for RAN overload due to MBMS counting” (R2-105528) was discussed. RAN2 concluded that such mechanisms were not needed for Rel-10. Therefore, we wonder why a randomization solution is now needed for a unicast bearer request.

Due to the 3 issues above, it seems having LCID + special stop MTCH value (2046) would be sufficient and might have less impact on legacy UEs. In any instance it is rather unclear what the behaviour will be.
If having the new MSI format is restricted to PMCH in the pmch-InfoListExt-r12, then the conditions need more details in expected UE behaviour.

Also, if MBMS services are provisioned to both Rel-12 Public Safety Group Calls (pmch-InfoListExt-r12) and legacy UEs, then separate MBMS resources (subframe configuration) are needed, and even though this would reduce the congestion probability, it results in over-allocation and thus would have exactly the opposite effect of the wanted outcome

	IPCom
	1) The encoding is more efficient than in the counterproposal (3 bits compared to 11).

2) Easily extendable (only 1 value out of 8 needs to be defined now, the rest may be reserved for future use).
	1) The MAC MSI CE would have a new structure that legacy UEs don’t understand:

· Repetitions of LCIDs may occur at the end of the MAC MSI CE;

· New value “S” is used (3 bits);

· The new entries are one octet in length (instead of the expected two octets).

2) The current text in section 5.11 of TS 36.321 is capable of being misunderstood: What exactly is a legacy UE supposed to do with MAC PDUs / MAC MSI CEs that contain new values?

	ZTE
	The new MSI format seems easy to extend for the future usage.
	The current CR should be further updated, and more normative work (e.g., MCE action  for the new format) will be induced, but RAN2/3 has less time budget in Rel-12.

	Huawei
	
	If the solution in R2-145032 is not backward compatible, then this solution is more attractive. The encoding is more efficient (i.e. 3 bits compared to 11 bits), and it is more future extensible. 

However, the CR needs to be further updated to restrict the updated MSI only for PMCH configured in PMCH-InfoListExt-r12. This may not necessarily require a new RRC field. Anyway, if RAN2 agrees to adopt this solution as the way forward, we can continue improving the CR e.g. during RAN2#89.

	Vodafone
	1) It provides a workable solution for MBMS congestion management, inline with the overall Solution 2bis described by RAN3. 

2) Lower number of bits than via use of STOP-MTCH.
	1) Cannot be used for MCHs of legacy UE, but this may not be an issue as we expect MBSFN areas for Public Safety to be different sizes to other MBSFN areas anyway, so would need to use different PMCH. 

2) Worse explanation of UE behaviour than in R2-145032 CR currently, so the UE behaviour should be made clear (i.e. copy section 5.12 text, and should define whether the UE is expected to keep listening to MSI/MTCH during the NxMSPs but pass the suspension indication to higher layers in the meantime). VF can work to improve text.
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Summary and proposals
General agreement that legacy UE behaviour is unclear with R2-145032 CR, and generally UE vendors indicated that using a Stop-MTCH reserved value would cause backwards compatibility issues for legacy UEs
1. Proposal to agree: Clarify text in section 5.11 of 36.321.

Regarding use of applicability to only Release 12, Ericsson indicated that lack of service multiplexing here would make MBMS resources less efficient and counteract the point of what we are trying to achieve. Vodafone indicated that they believe it is likely that MBSFN areas for public safety services and other services would be different anyway, which would lead to different PMCHs being used.  

2. Proposal to agree: Agree that this mechanism only applies for “Release 12”-only PMCHs.

Regarding how to ensure that legacy UEs do not attempt to read the new MSI format, it was proposed by several companies that the pmch-InfoListExt-r12 could be used to signal the Rel-12 only P-MCH (with no additional RRC change needed). At least 1 company proposed a new logical channel, but the majority of the group felt that this was unnecessary.
3. Proposal to agree: Agree that the new behaviour only applies to PMCHs configured using the pmch-InfoListExt-r12 IE.
On whether to use a reserved Stop-MTCH value or a new S-field to signal the bearer suspension, there seems to be a majority view that if this only applies to Rel-12-only PMCH, it is simpler to use a new S-field, as less bits can be allocated. 
4. Proposal to agree: R2-145400 should be used as a baseline. 
There seems to be a general agreement that more UE behaviour (along the lines of section 5.12 changes proposed in R2-145032) is needed. On the need or not for the N value signalling, it seems there are 2 options:

· A) Agree that after receiving S value, UE should keep monitoring MSI (and if scheduled receive MTCH – while UE is allowed to establish unicast) for N x MSPs (and fix N in the spec).

· B) Agree above behaviour but signal N value to UE.

5. Propose to discuss further until RAN2#89: R2-145400 to be updated to add more UE behaviour on receiving the S value, also covering the outcome of the N value discussion. Which option, A or B above, to specify should be further finalised in RAN WG2#89.

Nobody disagreed with the above proposals.
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